hTERT gene immortalized human adipose-derived stem cells and its multiple differentiations: a preliminary investigation.
Human adipose-derived adult stem cells (hADSCs) can express human telomerase reverse transcriptase phenotypes under an appropriate culture condition. Because adipose tissue is abundant and easily accessible, hADSCs offer a promising source of stem cells for tissue engineering application and other cell-based therapies. However, the shortage of cells number and the difficulty to proliferate, known as the "Hayflick limit" in vitro, limit their further clinical application. Here, hADSCs were transfected with human telomerase reverse transcriptase (hTERT) gene by the lentiviral vector to prolong the lifespan of stem cells and even immortalize them. Following to this, the cellular properties and functionalities of the transfected cell lines were assayed. The results demonstrated that hADSCs had been successfully transfected with hTERT gene (hTERT-ADSCs). Then, hTERT-ADSCs were initially selected by G418 and subsequently expanded over 20 passages in vitro. Moreover, the qualitative and quantitative differentiation criteria for 20 passages of hTERT-ADSCs also demonstrated that hTERT-ADSCs could differentiate into osteogenesis, chondrogenesis, and adipogenesis phenotypes in lineage-specific differentiation media. These findings confirmed that this transfection could prolong the lifespan of hADSCs.